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1
ACUTE HEMODIALYSIS CATHETER
ASSEMBLY

BACKGROUND

1. Technical Field

The present disclosure relates to a catheter assembly, and,
in particular, relates to a hemodialysis catheter adapted to
facilitate bidirectional fluid flow.

2. Description of the Related Art

Catheters are flexible medical instruments intended for the
withdrawal and introduction of fluids relative to body cavi-
ties, ducts and vessels. Catheters have particular application
in hemodialysis procedures where blood is withdrawn from a
blood vessel for treatment and subsequently returned to the
blood vessel for circulation. Known hemodialysis catheters
include multiple lumens, such as dual lumen or triple lumen
catheters, permitting bi-directional fluid flow within the cath-
eter whereby one lumen is dedicated for withdrawal of blood
and the other lumen is dedicated for returning the treated
blood to the vessel. During an exemplary hemodialysis pro-
cedure, a multiple lumen catheter is inserted into a body and
blood is withdrawn through an arterial lumen of the catheter.
The removed blood is directed to a hemodialysis unit which
dialyzes, or purifies, the blood to remove waste and toxins.
The dialyzed blood is returned to the patient through a venous
lumen of the catheter.

Conventional hemodialysis catheters incorporate various
catheter tip designs, such as a staggered arterial (inlet) and
venous (outlet) design, to ensure blood returning to the
patient will be expelled downstream from the arterial inlet
which is located upstream to draw the blood from the subject.
Unfortunately, poor flow performance is a common problem
with hemodialysis catheters, typically, due to occlusion
resulting from fibrin sheath formation, thrombus formation
and positional occlusion. Flow occlusion is primarily caused
by blockage of the arterial lumen. Resolving poor flow is
required to deliver the dialysis treatment to the patient. Cur-
rent measures taken to resolve flow occlusion include repo-
sitioning the patient, flushing the lumens and reversing the
blood lines of the catheter to the hemodialysis unit. This,
however, creates a situation where cleaned blood is expelled
upstream relative to the catheter inlet, which undesirably
increases the potential for clean blood to be drawn back into
the catheter resulting in “recirculation” of the blood. “Recir-
culation” creates inefficient dialysis by increasing treatment
time to reach prescribed blood cleanliness levels.

SUMMARY

Accordingly, the present disclosure is directed to further
improvements in hemodialysis catheters and systems used
therewith. A medical catheter includes an elongate catheter
member defining a longitudinal axis and a transverse axis,
and having a proximal end and a distal end. The elongate
catheter member includes an outer member and at least one
longitudinal lumen within the outer member for passage of
fluids. The outer member has an elongate opening there-
through in communication with the at least one longitudinal
lumen and being spaced from the distal end and bound by wall
portions of the outer member. The elongate opening permits
fluids to pass between the at least one longitudinal lumen and
locations external to the elongate catheter member, and
defines a transverse dimension increasing from proximal to
distal.

The wall portions of the outer member may include first
and second sides extending at least along the longitudinal
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2

axis. At least one of the first and second sides is arranged to
diverge outwardly with relation to the longitudinal axis from
proximal to distal to thereby increase the transverse dimen-
sion of the elongate opening. The first and second sides may
be arranged to generally intersect at a proximal location and
extend along the longitudinal axis. The wall portions of the
outer member further may include an end wall extending at
least along the transverse axis. The transverse dimension of
the elongate opening may be greatest adjacent the end wall.

In another alternative, the wall portions include an inter-
mediate wall coterminous with the first side and extending
outwardly therefrom. The intermediate wall is arranged in
general parallel relation with the end wall. The intermediate
wall and the end wall generally may extend along the trans-
verse axis in general transverse relation to the longitudinal
axis.

The elongate catheter may include first and second longi-
tudinal lumens and corresponding first and second elongate
openings within the outer member in communication with the
first and second longitudinal lumens and being bound by
respective wall portions of the outer member. The first and
second elongate openings are arranged in symmetrical rela-
tion with respect to a median plane bisecting the elongate
catheter member.

In another embodiment, a medical catheter includes an
elongate catheter member defining a longitudinal axis, and
having a proximal end and a distal end. The elongate catheter
member includes an outer member and at least one longitu-
dinal lumen within the outer member. The outer member has
an elongate opening therethrough in fluid communication
with the at least one longitudinal lumen and being at least
bound by inner opening surfaces of the outer member. The
elongate opening defines an effective area along the longitu-
dinal axis which increases from proximal to distal, whereby
when in a first mode of operation of the elongated catheter
member, fluids are substantially withdrawn through a proxi-
mal segment of the elongate opening and into the at least one
longitudinal lumen, and when in a second mode of operation
of the elongated catheter member fluids are delivered from
the at least one longitudinal lumen and substantially through
a distal segment of the elongate opening. The inner opening
surfaces of the outer member include first and second side
opening surfaces which generally converge at a proximal
location. The elongate opening may define a general tear drop
shaped portion. Preferably, the proximal segment of the elon-
gate opening includes the tear drop shaped portion and the
distal segment of the elongate opening includes a general
polygonal-shaped portion.

The elongate catheter may include first and second longi-
tudinal lumens and corresponding first and second elongate
openings within the outer member in communication with the
first and second longitudinal lumens. The first and second
elongate openings are arranged in symmetrical relation with
respect to a median plane bisecting the elongate catheter
member. As a further alternative, the elongate catheter
includes first, second and third longitudinal lumens and cor-
responding first, second and third elongate openings within
the outer member in communication with the first, second and
third longitudinal lumens.

In another embodiment, a dialysis catheter includes an
elongate catheter member having an outer member defining
proximal and distal ends and a longitudinal axis, and having
first and second longitudinal lumens arranged in side by side
relation. The outer member includes first and second open-
ings defined within wall surfaces of the outer member and
arranged in symmetrical relation with respect to a longitudi-
nal bisecting plane bisecting the elongate catheter member.
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The first and second openings are in respective fluid commu-
nication with the first and second longitudinal lumens and
each defines an area within the wall surfaces greater at a distal
location of the elongate opening relative to a proximal loca-
tion of the elongate opening. The first and second longitudinal
lumens are each selectively adapted for removal or delivery of
fluids where the fluids may be substantially withdrawn
through the area adjacent the proximal location of the open-
ing and where the fluids may be delivered through the area
adjacent the distal location of the elongate opening.

A catheter tip member may be mounted to the catheter
member. The catheter tip member may define a tapered con-
figuration. The catheter tip member further may include a
guide wire lumen therethrough. In one embodiment, the cath-
eter tip member includes first and second mounting exten-
sions which are receivable within the respective first and
second longitudinal lumens of the catheter member to con-
nect the catheter tip member to the catheter member. The
mounting extensions may include internal contoured wall
surfaces which cooperate to direct and receive fluids through
the respective first and second openings of the catheter mem-
ber.

BRIEF DESCRIPTION OF THE DRAWINGS

Preferred embodiments of the present disclosure will be
better understood with reference to the accompanying draw-
ings wherein:

FIG. 1 is a perspective view of the acute hemodialysis
catheter in accordance with the principles of the present dis-
closure;

FIG. 2 is a cross-sectional view taken along the lines 2-2 of
FIG. 1 illustrating a dual lumen catheter;

FIG. 2A is a view similar to the view of FIG. 2 illustrating
an alternate embodiment incorporating a dual lumen catheter
with a guide wire lumen;

FIG. 2B is a view similar to the view of FIG. 2 illustrating
an alternate embodiment incorporating a triple lumen cath-
eter;

FIGS. 3-4 are perspective views of the leading end of the
hemodialysis catheter;

FIGS. 5-6 are side plan views of the leading end of the
hemodialysis catheter;

FIG. 7 is a cross-sectional view taken along the lines 8-8 of
FIG. 5;

FIG. 8 is a cross-sectional view taken along the lines 9-9 of
FIG. 5;

FIG. 9 is a perspective view with parts separated of the
leading end of the hemodialysis catheter;

FIG. 10 is a side cross-sectional view taken along the lines
107'° of FIG. 8;

FIG. 11 is a side cross-sectional view taken along the lines
11-11 of FIG. 8; and

FIG. 12 is a side plan view of an alternate embodiment of
the leading end of the hemodialysis catheter.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The exemplary embodiments of the catheter and methods
of use disclosed are discussed in terms of medical catheters
for the administration of fluids relative to the body of a subject
and, more particularly, in terms of an acute hemodialysis
catheter. However, it is envisioned that the present disclosure
may be employed with a range of catheter applications
including surgical, diagnostic and related treatments of dis-
eases, body ailments, of a subject. Itis further envisioned that
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the principles relating to the catheter disclosed include
employment with various catheter related procedures, such
as, for example, hemodialysis, cardiac, abdominal, urinary,
intestinal, in chronic and/or acute applications. Moreover, the
catheter can be used for administration or withdrawal of fluids
such as, for example, medication, saline, bodily fluids, blood
and urine.

In the discussion that follows, the term “proximal” or
“trailing” will refer to the portion of a structure that is closer
to a clinician, while the term “distal” or “leading” will refer to
the portion that is further from the clinician. As used herein,
the term “subject” refers to a human patient or other animal.
The term “clinician” refers to a doctor, nurse or other care
provider and may include support personnel.

Referring now to the drawings wherein like components
are designated by like reference numerals throughout the
several views, FIG. 1 illustrates in perspective view, the
hemodialysis catheter 10 in accordance with the principles of
the present disclosure. Catheter 10 includes several compo-
nents assembled together, namely, catheter hub or housing
12, elongated catheter member 14 extending distally from the
catheter hub 12 and first and second extension tubes 16, 18
extending proximally from the catheter hub 12. Catheter sys-
tem 10 further includes a pair of clamps 20 which are attached
about each of extension tubes 16, 18.

With continued reference to FIG. 1, catheter hub 12 is
advantageously dimensioned for engagement by the clini-
cian. Catheter hub 12 includes proximal or trailing housing
section 22 adjacent extension tubes 16, 18 and distal or lead-
ing housing section 24 adjacent catheter member 14. Proxi-
mal housing section 22 is adapted to receive respective first
and second extension tubes 16, 18 in secured relation there-
with. In one preferred embodiment, extension tubes 16, 18 are
secured within respective extension conduits (not shown) of
catheter hub 12 via an interference or frictional fit, cements or
adhesives. Distal or leading housing section 24 of catheter
hub 12 defines central opening (not shown) which receives
catheter member 14. Catheter member 14 may be secured
within central opening of distal housing section 24 via an
interference or frictional fit, and, possibly supplemented with
cements or adhesives.

Catheter hub 12 may further include a pair of opposed
wings 26 depending outwardly from the catheter hub 12.
Wings 26 may serve as support elements to support first and
second extension tubes 16, 18. In addition, it is contemplated
that sutures may be wrapped about wings 26 to secure cath-
eter hub 12 relative to the subject. In the alternative, wings 26
or catheter hub 12 may have an annular groove in its outer
wall to receive the sutures. A suture may be wrapped within
annular groove and subsequently secured relative to the sub-
ject.

Referring now to FIG. 2, in conjunction with FIG. 1, elon-
gated catheter member 14 will be discussed. Catheter mem-
ber 14 defines longitudinal axis “k’ and transverse axis “b” in
transverse relation to the longitudinal axis “k”. Catheter
member 14 is preferably a dual lumen catheter having outer
wall 28 and first and second longitudinal lumens 30, 32 sepa-
rated by a septum wall 34 which may or may not extend the
length the catheter member 14. Each of the first and second
longitudinal lumens 30, 32 may define an oblong, kidney-
shaped, or D-shaped opening in cross-section. Other lumen
arrangements are also envisioned including circular, pie
shaped etc. Coaxial lumens are also envisioned. As depicted
in FIG. 2A, catheter member 14 may also include guidewire
lumen 36 for reception and passage of a guidewire utilized to
facilitate entry of the catheter member 14 within the vascular
organ. Alternatively, one of first and second longitudinal
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lumens 30, 32 also may serve as the guidewire lumen in
addition to its functioning to withdraw or deliver fluids. As a
further embodiment, although hemodialysis catheter 10 is
represented as a dual lumen catheter, single or triple lumen
catheters are also envisioned. FIG. 2B illustrates a triple
lumen catheter with longitudinal lumens 30, 324, 3264.

With particular reference to FIGS. 3-4, leading or distal
end 38 of catheter member 14 will be discussed. Leading end
38 of catheter member 14 has catheter tip member 40
mounted thereto. Catheter tip member 40 will be discussed in
greater detail hereinbelow. Leading or distal end 38 of cath-
eter member 14 includes a pair of opposed openings 42, 44
arranged in its outer wall in diametrical relation and in fluid
communication with respective first and second longitudinal
lumens 30, 32. Each opening 42, 44 is spaced from catheter
tip member 40. Each opening 42, 44 is characterized by
having an arcuate recessed wall surface to define a partial
generally arcuate opening as shown. Openings 42, 44 are
symmetrically arranged about the longitudinal bisecting
plane “m” of catheter member 14 (FIG. 4). Transverse axis
“b” of catheter member 14 is coincident with bisecting plane
“m”. Openings 42, 44 permit passage of fluids during the
procedure.

As best depicted in FIGS. 3-7, openings 42, 44 include
proximal or trailing opening segments 42a, 44a and distal or
leading opening segments 425, 44b. Trailing opening seg-
ments 42a, 44a each define an internal transverse dimension
relative to transverse axis “b” which increases from proximal
to distal end to define an enlarged tear-drop shaped configu-
ration as shown. Specifically, the wall portions defining open-
ing segments 424, 44a include first and second side surfaces
46, 48 which extend distally from a proximal locale or point
of intersection 50. In one embodiment, first side surface 46 is
in general parallel relation with the longitudinal axis “k”.
Second side surface 48 has an arcuate character and diverges
outwardly from the longitudinal axis “k” and relative to first
surface 46. First and second side surfaces 46,48 of trailing
opening segments 42a, 44a may be linear or arcuate to pro-
vide a smooth inlet or outlet for the blood without substan-
tially interrupting the flow of blood.

Distal or leading opening segments 425, 445 are in com-
munication with trailing opening segments 42a, 44a. In one
embodiment, first side surface 46 extends continuously to end
surface 52 which traverses longitudinal axis “k”, e.g., is per-
pendicular to the longitudinal axis “k”. Second side surface
48 may extend contiguously to an intermediate end surface 54
which traverses the longitudinal axis “k”, preferably, in par-
allel relation with end surface 52. This configuration, in
effect, may define a leading opening segment 425, 445 having
apolygonal or rectangular profile and extending in transverse
direction to longitudinal axis “k” of catheter member 14.
Leading segment 425, 445 may accommodate greater fluid
flow in the event a greater flow capacity is needed and may be
incorporated into either or both openings 42, 44.

Referring now to FIGS. 6-11, catheter tip member 40 will
be discussed. Catheter tip member 40 includes proximal or
trailing mounting member 56 and distal tapered portion 58 as
best depicted in FIG. 9. Mounting member 56 cooperates
with leading end 38 of catheter member to secure catheter tip
member 40 to catheter member 14. In one embodiment,
proximal mounting member 56 includes first and second
extensions 60, 62 which are positionable within respective
longitudinal lumens 30, 32 of catheter member 14, and are
adapted to establish an interference relationship with the
inner walls defining the first and second longitudinal lumens
30, 32. Adhesives may be utilized to further secure catheter
tip member 40 to catheter member 14. Second extension 62
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6

further defines guidewire lumen 64 which serves as an exten-
sion of longitudinal lumen 32 for passage of the guidewire as
best shown in FIG. 10. Preferably, guidewire lumen 64
defines an inner diameter which substantially approximates
the diameter of the guidewire intended for use with catheter
10 and less than an internal dimension of longitudinal lumen
32 to substantially minimize passage of fluid through the
guidewire lumen 64. First extension 60 is devoid of a lumen.
As best depicted in FIG. 10, proximal surfaces 66,68 of
respective first and second extensions 60,62 are contoured
and angulated with respect to longitudinal axis “k” to assist in
directing flow of fluid to and from catheter member 14.

Distal tapered portion 58 of catheter tip member 40 is
preferably tapered along its length to define a narrow profile
for initial insertion within the body tissue. Tapered portion 58
defines guidewire lumen 70 in communication with
guidewire lumen 64 of second extension 62. Preferably,
guidewire lumens 64,70 are a single lumen extending through
catheter tip member 40 as shown. When viewed along one
profile, catheter tip member 40 defines a linear taper through-
out its length to define a right conical configuration as
depicted in FIG. 11. However, when viewed along a second
profile rotated 90 degrees as depicted in FIG. 10, distal
tapered portion 58 of catheter tip member 40 defines an
oblique conical configuration. With this arrangement, guide
wire lumens 64, 70 may be in general longitudinal alignment
with second longitudinal lumen 32 of catheter member 14.
This facilitates passage of catheter member 14 along a
guidewire.

Catheter tip member 40 may be fabricated from an elasto-
meric material or the like which presents an atraumatic sur-
face to tissue. Any suitable biocompatible elastomer may be
incorporated within catheter tip member 40. In an alternative
embodiment, catheter tip member 40 is integrally or mono-
lithically formed with leading end 38 of catheter member 14.

Catheter member 14 is preferably flexible and may be
formed by conventional injection molding or extrusion
means. Outer wall 28 of catheter member 14 may include
reinforcing material if desired. Catheter member 14 may have
a pre-curved configuration in its normal state, i.e., having a
preformed bend which it normally assumes in the absence of
an external stressor, to conform to a body cavity or vessel in
which the catheter member is to be positioned. Alternatively,
catheter member 14 may be devoid of any normally curved
orientation.

Referring again to FIG. 1, catheter member 14 may further
include at least one cuff 72 on its outer surface. Cuff 72 may
include a fabric material and functions to be a site for tissue
ingrowth for long term securing of catheter 10 in an indwell-
ing position. For example, cuff 72 may reside in the tunnel
formed during the tunneling procedure. More than one cuff
72 may also be provided. Catheter member 14 may also
include radiopaque markings or strips to facilitate the loca-
tion of catheter within the body with a fluoroscope.

Firstand second extension tubes 16, 18 may be any suitable
tubing adapted to supply or withdrawal fluid to or from a body
vessel. First and second extension tubes 16, 18 preferably
include a compressible material whereby the tubes 16, 18
may be selectively compressed via clamps 20 to substantially
close the opening within the tubes 16, 18. The free or trailing
ends of extension tubes 16, 18 remote from catheter hub 12
have adapters 74 mounted thereto. Adapters 74 may be any
conventional luer connector or adapter utilized in an environ-
ment for administrating fluids. One suitable connection is a
luer connector which may incorporate an external thread or
cam for securing to a fluid source. Adapters 74 may be
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secured to extension tubes 16, 18 by any of the aforemen-
tioned means including friction or tolerance fit, adhesives,
cements, etc.

Clamps 20 are mounted about first and second extension
tubes 16, 18. Each clamp 20 is adapted to move from a first
open position in non compressive engagement with the
respective extension tube 16, 18 to a second substantially
closed position to compress the respective extension tube and
close the lumen within the tube thereby preventing fluid flow
in either direction.

The components of catheter 10 are fabricated from mate-
rials suitable for medical applications, such as, for example,
polymerics or metals, such as titanium and stainless steel,
depending on the particular catheter application and/or pref-
erence of a practitioner. Semi-rigid and rigid polymerics are
contemplated for fabrication, as well as resilient materials,
such as molded medical grade polyurethane, silicone, etc.
Any sealing components of catheter 10 may be fabricated
from low friction property materials such as polytetrafluoro-
ethylene (PTFE) coated, PTFE impregnated, internally lubri-
cated elastomers, etc. One skilled in the art, however, will
realize that other materials and fabrication methods suitable
for assembly and manufacture, in accordance with the present
disclosure, also would be appropriate.

In a hemodialysis application, one adapter 74 may be con-
nected to the hemodialysis machine to withdraw blood
through, e.g., longitudinal lumen 30 and extension tube 16.
The remaining adapter 74 is intended to return the blood
through extension tube 18 and longitudinal lumen 32 for
delivery to the patient. Clamps 20 may be manipulated
between their respective first open and second closed posi-
tions as desired.

In use, either longitudinal lumen 30, 32 may serve as the
intake lumen or the return lumen. For example, if lumen 30 is
to serve as the intake lumen, the blood being received within
opening 42 would tend to flow under suction supplied by the
hemodialysis machine toward or within the narrower proxi-
mal segment 42a of the opening 42. However, the arcuate
configuration of the opening 42 adequately accommodates
this flow requirement. The blood being returned from the
hemodialysis machine via return lumen 32 would flow under
pressure through opening 44 adjacent the enlarged distal area
or segment 445 of the opening 42. The enlarged distal area or
segment 445 is dimensioned to permit sufficient blood flow
without degrading flow performance. In addition, in that the
blood is primarily being returned within the distal area or
segment 445 of opening 44 downstream of the proximal seg-
ment 42a of corresponding opening 42, recirculation of
“cleaned” blood is substantially minimized.

If catheter occlusion or thrombus formation is suspected,
the clinician may reverse the flow of fluids through the line
whereby longitudinal lumen 30 serves as the return lumen
where blood is returned to the patient from the hemodialysis
machine and longitudinal lumen 32 serves as the intake
lumen. It is noted that symmetrical characteristics of open-
ings 42, 44 enables either longitudinal lumen 30, 32 to func-
tion in the intake or return capacity.

FIG. 12 illustrates an alternate embodiment of the present
disclosure. In accordance with this embodiment, catheter
member 14 includes first and second openings 80, 82 in
communication with respective longitudinal lumens 30, 32 of
catheter member 14. Opening 82 is shown in phantom. First
and second openings 80, 82 are preferably symmetrically
arranged about a median plane “m” bisecting the catheter
member 14 and coincident with longitudinal axis “k” in a
similar manner to the embodiment of FIG. 1. Openings 80, 82
each define first and second side wall surfaces 84, 86 which
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commence at proximal location 88 and extend along the
longitudinal axis “k”. Side wall surface 84 may be parallel to
longitudinal axis “k” and side wall surface 86 diverges out-
wardly from the longitudinal axis “k” in the distal direction.
Both side wall surfaces 84, 86 extend to end surface 90 which
traverses longitudinal axis “k” of catheter member 14, i.e.,
and may generally extend along the transverse axis “b” in
transverse relation to the longitudinal axis “k”. Side and end
wall surfaces 84, 86, 90 may have an arcuate contour to
provide a smooth inlet or outlet for the blood without sub-
stantially interrupting the flow of blood through the openings.
The catheter of the embodiment of FIG. 12 may be used in a
similar manner to the embodiment of FIG. 1 and in a reverse
flow capacity as discussed hereinabove. Specifically, the
arrangement of openings 80, 82 define a distal opening seg-
ment which is greater than the proximal opening segment
whereby blood may be withdrawn through the proximal seg-
ment of a first opening, e.g. opening 80, through longitudinal
lumen 30 of catheter member 14 and returned via longitudinal
lumen 32 and through the enlarged distal segment of opening
82.

Although the illustrative embodiments of the present dis-
closure have been described herein with reference to the
accompanying drawings, it is to be understood that the dis-
closure is not limited to those precise embodiments, and that
various other changes and modifications may be effected
therein by one skilled in the art without departing from the
scope or spirit of the disclosure.

What is claimed is:
1. A medical catheter, which comprises:
an elongate catheter member defining a longitudinal axis
and a transverse axis transverse to the longitudinal axis,
and having a proximal end and a distal end, the elongate
catheter member including an outer member and at least
one longitudinal lumen within the outer member for
passage of fluids, the outer member defining an elongate
opening there through in communication with the at
least one longitudinal lumen and being spaced proxi-
mally from a distal end of the at least one longitudinal
lumen and bound by wall portions of the outer member,
the elongate opening permitting fluids to pass between
the at least one longitudinal lumen and locations exter-
nal to the elongate catheter member, and defining a
transverse dimension increasing from proximal to distal;

the wall portions including a first side wall extending sub-
stantially parallel to the longitudinal axis, an end wall
extending substantially parallel to the transverse axis
and a second side wall which diverges outwardly from
the first side wall, the end wall being positioned proxi-
mally of the distal end of the outer member, each of the
elongate openings defining a transverse dimension
increasing from a proximal end of the elongate opening
to a distal end of the elongate opening.

2. The medical catheter according to claim 1 wherein the
transverse dimension of the elongate opening is greatest adja-
cent the end wall.

3. The medical catheter according to claim 2 wherein the
wall portion includes an intermediate wall coterminous with
the second side wall and extending outwardly therefrom.

4. The medical catheter according to claim 3 wherein the
intermediate wall is arranged in general parallel relation with
the end wall.

5. The medical catheter according to claim 4 wherein the
intermediate wall and the end wall generally extend along the
transverse axis in general transverse relation with the longi-
tudinal axis.
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6. The medical catheter according to claim 1 wherein the
elongate opening is a first elongate opening, the outer mem-
ber further defines a second elongate opening, the at least one
longitudinal lumen includes first and second longitudinal
lumens, the first and second elongate openings within the
outer member are in communication with the first and second
longitudinal lumens, respectively, and are bound by respec-
tive wall portions of the outer member.

7. The medical catheter according to claim 6 wherein the
elongate openings are arranged in symmetrical relation with
respect to a median plane bisecting the elongate catheter
member.

8. A medical catheter, which comprises:

an elongate catheter member defining a longitudinal axis,

and having a proximal end and a distal end, the elongate
catheter member including an outer member and at least
one longitudinal lumen within the outer member, the
outer member having an elongate opening there through
in fluid communication with the at least one longitudinal
lumen, the elongate opening being spaced proximally of
a distal end of the at least one longitudinal lumen and
being at least bound by inner wall surfaces of the outer
member, the elongate opening defining an effective area
along the longitudinal axis which increases from proxi-
mal to distal, the inner wall surfaces of the elongate
opening including a first side wall surface extending
substantially parallel to the longitudinal axis, an end
wall surface extending transverse to the longitudinal
axis, and a second side wall surface which diverges
outwardly from the first side wall toward the distal end of
the elongate catheter member, the end wall being spaced
proximally of the distal end of the at least one longitu-
dinal lumen, whereby when in a first mode of operation
of the elongated catheter member, fluids are substan-
tially withdrawn through a proximal area of the elongate
opening and into the atleast one longitudinal lumen, and
when in a second mode of operation of the elongated
catheter member, fluids are delivered from the at least
one longitudinal lumen and substantially through a dis-
tal area of the elongate opening.

9. The medical catheter according to claim 8 wherein the
first side wall surface and the second side wall surface gen-
erally converge at a proximal location.

10. The medical catheter according to claim 9 wherein the
elongate opening defines a general tear drop shaped portion.

11. The medical catheter according to claim 9 wherein the
elongate opening is a first elongate opening, the outer mem-
ber further defines a second elongate opening, the at least one
longitudinal lumen includes first and second longitudinal
lumens, and the first and second elongate openings within the
outer member are in communication with the first and second
longitudinal lumens, respectively.

12. The medical catheter according to claim 11 wherein the
first and second elongate openings are arranged in symmetri-
cal relation with respect to a median plane bisecting the
elongate catheter member.

13. The medical catheter according to claim 9 wherein the
elongate opening is a first elongate opening, the outer mem-
ber further defines second and third elongate openings, and
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the at least one longitudinal lumen includes first, second and
third longitudinal lumens, and the first, second and third
elongate openings within the outer member are in communi-
cation with the first, second and third longitudinal lumens,
respectively.

14. A dialysis catheter, which comprises:

an elongate catheter member including an outer member

defining proximal and distal ends and a longitudinal
axis, and having first and second longitudinal lumens
arranged in side by side relation within the outer mem-
ber, the outer member including first and second elon-
gate openings defined within wall surfaces of the outer
member and arranged in symmetrical relation with
respect to a longitudinal bisecting plane bisecting the
elongate catheter member, the first and second elongate
openings in respective fluid communication with the
first and second longitudinal lumens and each defining
an area within the wall surfaces greater at a distal loca-
tion of the elongate opening relative to a proximal loca-
tion of the elongate opening, each of the elongate open-
ings being spaced proximally of a distal end of the
respective first and second longitudinal lumens and
bound by a first side wall surface extending substantially
parallel to the longitudinal axis, an end wall surface
extending transverse to the longitudinal axis, and a sec-
ond side wall surface which diverges outwardly from the
first side wall toward the distal end of the outer member,
the first and second longitudinal lumens each being
selectively adapted for removal of fluids where the fluids
are substantially withdrawn through the area adjacent
the proximal location of the elongate opening and for
delivery of fluids where the fluids are delivered through
the area adjacent the distal location of the elongate open-
ing.

15. The dialysis catheter according to claim 14 including a
catheter tip member mounted to the catheter member, the
catheter tip member defining a tapered configuration.

16. The dialysis catheter according to claim 15 wherein the
catheter tip member includes a guide wire lumen there
through.

17. The dialysis catheter according to claim 16 wherein the
catheter tip member includes first and second mounting
extensions receivable within the respective first and second
longitudinal lumens of the catheter member to connect the
catheter tip member to the catheter member, the mounting
extensions including internal contoured wall surfaces which
cooperate to direct and receive fluids through the respective
first and second openings of the catheter member.

18. The medical catheter according to claim 1, wherein the
at least one longitudinal lumen extends to the distal end of the
outer member.

19. The medical catheter according to claim 8, wherein the
at least one longitudinal lumen extends to the distal end of the
outer member.

20. The dialysis catheter according to claim 14, wherein the
first and second longitudinal lumens each extend to the distal
end of the outer member.
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